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Abstract. In Malaysia and worldwidely, concrete is one of the most popular construction material 
because of it's strong, durable and inexpensive material. It has speciality of being cast in any 
desirable shape but plain concrete however is porous, possesses very low tensile strength, limited 
ductility and little resistance to cracking. These problem become more complicated in various 
environmental condition like Malaysia to which concrete is exposed. Conventionally, a variety of 
sealing agent namely, latex emulsions suffer from serious limitations of incompatible interfaces, 
susceptible to ultraviolet radiations, unstable molecular structure and high cost. Therefore, a novel 
and more environmental friendly technique is proposed for treating concrete material in structure by 
employing bacteria induced calcium carbonate precipitation in the form of calcite 
Introduction 
Concrete is the most widely used man made construction material in civil engineering. It has specialty 
of being cast in any desirable shape but plain concrete however possesses very low tensile strength, 
limited ductility and little resistance to cracking. As an attempt, advancement in concrete technology 
should look into the concrete strength. It is now realized that strength of concrete alone is not 
sufficient, the degree of harshness of environmental condition to which concrete is exposed over its 
entire life is very important. Therefore both strength and durability have to be considered at the 
design stage in construction especially to produce a more durable structure. Some of major forms of 
environmental attack are chloride and sulphate attack that would lead to corrosion of reinforced steel 
and subsequent reduction in strength, serviceability and aesthetics of the structure [I]). This scenario 
may lead to early repair of the structure in order to prolong service life of concrete structure. 
Recent development, a stronger and more durable concrete has been invented incorporating a 
biological approach namely bacteria. This new approach is called a bio-concrete which utilizing 
bacteria mineral precipitation to increase the strength and durability of concrete. Furthermore, this 
crossbreed leads to more durable concrete and last longer. Therefore, the maintenance cost can be 
reduced. Microorganisms play an important role in promoting deterioration in porous materials, 
improve sand properties, repair of limestone monuments and sealing of concrete cracks to highly 
durable material and finally enhance the durability of building materials [2], [3]. 
Growth and Culturing Bacteria 
Bacteria is a single cell organism. It is a prokaryotic cell that lack of a nucleus and other membrane 
enclosed structure. Typically, bacteria come in three basic shapes namely, sphere, rod-like and spiral. 
Some bacteria do not fit any of the preceding categories but rather have spindle shapes or irregular 
lobbed shapes. Bacteria can be found in every environment such as in the air, food, soil and water. 
Many bacteria benefits human and a few may cause disease to human [4]. Bacteria play vital role in 
most of the environment cycle like biogeochemical cycle, water cycle, carbon cycle, nitrogen cycle 
and sulfur cycle. However, there are numbers of bacteria that is not fblly characterized and only some 
of the bacteria have been grown in a laboratory for specific application [ 5 ] .  
Cell division in bacteria unlike cell division in a high organism, usually occur by binary fission or 
budding. In a binary fission, a cell duplicates its components and divides into two cell. In cell division 
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